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Volume 20 Study No. G-I11 

RESEARCH PROJECT SEGMENT 

S t a t e :  Alaska 

Project  No.: F-9-11 

Study No.: G-I11 

Job  No.: G-111-D 

Name : Spo r t  F i  s h I n v e s t i g a t i o n s  
o f  Alaska. 

Study T i t l e :  LAKE AND STREAM INVESTIGATIONS 

Job T i t l e :  Popu la t i on  S tud ies  o f  Game 
F i s h  and Eva1 u a t i o n  o f  
Managed Lakes i n  t h e  Upper 
Cook I n 1  e t  Drainage. 

Period Covered: J u l y  1 ,  1978 t o  June 30, 7979. 

11 brood s tock  candida te  s t r a i n  o f  n a t i v e  Alaskan rainbow t r o u t ,  S a h o  
p-'dz?dneri Richardson, from Swanson River demonstrated b e t t e r  f i r s t  yea r  
s t ~ r v i v a l  but  poorer  growth than  t h e  imported domestic Ennis,  Montana 
\ t r a i n  when g i l l  n e t  ca tches  and ca tch  r a t e s  were compared. Populat ion 
cs t imates  i n  two Matanuska-Susitna Valley lakes  i nd ica t ed  f i r s t  yea r  
3urv iva ls  of  42 percent  and 23 percent  f o r  Swanson f i s h  while  s u r v i v a l s  
Tor Ennis t r o u t  i n  each lake  appeared t o  be l e s s  than  1 percent .  

( ; i l l  n e t  ca tches  and ca tch  r a t e s  revea led  b e t t e r  second yea r  s u r v i v a l  
but poorer  growth f o r  s tocked Alaskan t r o u t  than  f o r  Ennis f i s h .  Survival  
cs t imates  f o r  Age I1 Swanson River  and T a l a r i k  Creek, Alaska t r o u t  i n  
hlar~on Lake were 57 percent  and 40 pe rcen t ,  r e spec t ive ly .  

Y i n r ~ o w  t rapping  i n  f i v e  Matanuska-Susitna Valley lakes  one month a f t e r  
,tacking produced h igher  ca tches  o f  Swanson and T a l a r i k  f i s h  than  Ennis,  
.~ l though  a l l  t h r e e  s t r a i n s  were p l an ted  i n  equal  numbers. Green minnow 
t r a p s  f i shed  i n  lakes  caught much h igher  numbers o f  rainbow t r o u t  
f i r l g l e r l i ngs  p e r  t r a p  hour than  d i d  s i l v e r  t r a p s .  

Stoinach contents  of  g i l l  n e t t e d  Age I1 Swanson and T a l a r i k  t r o u t  revea led  
:i d i sp ropor t iona te ly  h ighe r  percentage o f  i d e n t i f i a b l e  newly s tocked 
rai-nbow t r o u t  f i n g e r l i n g s  o f  t h e  Ennis s t r a i n  than  t h e  Swanson o r  T a l a r i k  
: i t ra ins .  

Approximately 178 man-hours of  e f f o r t  were expended t o  f i n c l i p  38,000 
rainbow t r o u t  f i n g e r l i n g s  ranging i n  s i z e  from 416 t o  554 p e r  kilogram 
(189 t o  252 p e r  pound). Scoring i n d i c a t e d  an average o f  on ly  2 . 3  percent  
01- t h e  f i s h  c l ipped  had a 50 percent  o r  b e t t e r  chance o f  f i n  regrowth. 
Samples of Swanson, T a l a r i k ,  and Ennis f i n g e r l i n g s  revea led  9 .9  pe rcen t ,  
0 . 7  percent ,  and 7.0 percent  r e s p e c t i v e l y ,  had t h r e e  v e n t r a l  f i n s .  



14 camparison of  r e s u l t s  between fyke n e t  and g i l l  n e t  catches i n  Long 
Lake showed t h a t  g i l l  n e t s  caught none o f  a  known sample o f  136-155 
m1 i 1 imeter  !5.4-6.1 inch)  f i s h  a v a i l a b l e  f o r  capture .  

l l < l s k a t s  l ake  s tocking  program makes an important con t r ibu t ion  t o  r ec rea -  
t iondl f i s h e r i e s  w i th in  t h e  s t a t e ,  bu t  does not  always produce t h e  
~ l c s ~ r e d  r e s u l t s .  A high cos t  t o  t h e  c r e e l  o f t e n  occurs  due t o  poor game 
f i s h  s u r v i v a l  which i n  t u r n  reduces r e c r e a t i o n a l  f i s h i n g  oppor tuni ty .  

1 lake s tudy  program designed t o  provide information f o r  t h e  development 
,if itrlproved s tocking  p r a c t i c e s  was i n i t i a t e d  i n  1973. This  s tudy has 
+ ~ c u s e d  mainly on s e l e c t e d  lakes  o f  t h e  Matanuska-Susitna Valleys and i s  
1 ic,ei on t h e  i d e n t i f i c a t i o n  and ana lys i s  of  var ious  l imnological  parameter-5 

t h e i r  e f f e c t s  on f i s h  popula t ions .  

i ,,e cxr ly  phase of t h i s  p r o j e c t  concent ra ted  on t h e  d e t a i l e d  c o l l e c t i o n  
01' phys ica l  and chemical d a t a  and t h e  i d e n t i f i c a t i o n  and r e l a t i v e  
c1tiallti f i c a t i o n  of  var ious  p lanktonic  and i n v e r t e b r a t e  populat ions i n  
urrt i.c,ltetl l akes  and i n  t r e a t e d  l akes  p r i o r  to ,  during,  and a f t e r  chemical 
I ~1h r tb : l i t a t i on  wi th  rotenone. Findings from t h e  i n i t i a l  i n v e s t i g a t i v e  
pl\a5c i n d i c a t e :  (1) A morphoedaphic index (MEI ,  o r  s p e c i f i c  conductance 
d iv ided  by mean depth) can g ive  a  gross  measure of  r e l a t i v e  p o t e n t i a l  
lahe product- ivi ty  and i n  most cases  i s  e a s i e r  t o  determine than  t h e  
: i t a t i s t i c a l l y  comparable i n d i c i e s  of plankton abundance, per iphyton,  
c:lllorophyll a ,  o r  water chemistry (Chlupach, 1977). ( 2 )  Lakes chemically 
t rested w i t h r o t e n o n e  may r equ i r e  between one and two years  t o  r e e s t a b l i s h  
cu>planhton product ion and t h r e e  years  t o  a t t a i n  i n v e r t e b r a t e  product ion 

f~ o f  previous domindnce and abundance (Chlupach, 1977). (3) A chem~ca l  
t c s t  f o r  t he  determinat ion of rotenone i n  water  (Post ,  1955) can g ive  a 
1.t c~so~ ia l ) ly  accu ra t e  measurement of  r e s i d u a l  rotenone concent ra t ions  of + 

( 1 . 2  pprn and can be used t o  d e t e c t  t h e  presence o f  rotenone i n  c o n c ~ n t r ~ i o n s  
,~t. o r  below 0 .2  ppm (Kalb, 1974) . 
1 sccond phase o f  t h i s  p r o j e c t  i s  concent ra t ing  on determining t h e  s u r -  

arid growth o f  s tocked game f i s h e s  i n  lakes  o f  var ious l imnological  
c : i la r i~c ter i s t ics ,  some of  which con ta in  competi tor  o r  p reda to r  spec i e s ,  o r  
hotli. To d a t e  f i nd ings  from t h i s  research  segment i n d i c a t e :  (1) P o t e n t i a l  
<;rowth of  rainbow t r o u t  may be r e s t r i c t e d  i n  waters  i n f e s t e d  with s t i c k l e -  
l ~ ~ c k  (Kdlb, 1975). ( 2 )  Surv iva l  of rainbow t r o u t  appears t o  be g r e a t e r  I n  
~ ~ J t e r s  where s t i ck l eback  have been e rad ica t ed  than  i n  waters  where t h e s e  
c l~nipc t i to rs  a r e  p re sen t ,  a l though i n  a  s t i ck l eback  environment f i s h  su rv iva l  
iL, enhanced when r e l a t i v e l y  l a r g e r  f i s h  a r e  s tocked a t  lower d e n s i t i e s  
( C h l  \q)ach, 1977) . ( 3 )  Alaskan s t r a i n s  of  rainbow t r o u t ,  taken o r i g i n a l  1 y 
I.-, eggs from wild f i s h  i n  t h e  Swanson River  and i n  Ta la r ik  Creek, show 
~ c t t c r  s u r v i v a l  bu t  slower growth than do domestic s t r a i n s  with ex tens ive  
id tcher r  backgrounds from Ennis,  Montana and Winthrop, Washington (Chlup~lch, 
1978) .  ( 4 )  Rainbow t r o u t  of  t h e  Swanson s t r a i n  may have a  t o l e rance  t o  
low d isso lved  oxygen, s t i ck l eback  competi t ion,  arid o t h e r  l imnological  



i )ar ;~lI~ctcrs  3s cvidenced by c o n s i s t e n t l y  b e t t e r  s u r v i v a l  (Chlupach, 1978) 
shown i n  comparative n e t  ca tch  d a t a  (Table 1 ) .  ( 4 )  Coho salmon i n  
Ia~idlockcd lakes  e x h i b i t  s i g n i f i c a n t l y  g r e a t e r  s u r v i v a l  than  do domestic 
h t  rniiis o f  rainbow t r o u t  (Chlupach, 1978). 

Ihc \e  f ~ n d i n g s ,  coupled with p o s s i b l e  d i sease  impor ta t ion  problems with 
c lo~~~cs l  i c  rainbow t r o u t ,  have l e d  t h e  Department o f  Fish and Game toward 
~ c l c c t i o n  of  a n  Alaskan s t r a i n  o r  s t r a i n s  of  rainbow t r o u t  t o  s e rve  a s  t h e  
? t . l t e 1 s  rainbow brood s tock .  Fur ther  lake  s t u d i e s  a r e  a l s o  warranted i n  
o rde r  t o  f i n d :  (1) optimum s tocking  d e n s i t i e s  f o r  l akes  o f  var ious  f e r -  
t l l ~ t i e s  both with and without competi tor  s p e c i e s ,  ( 2 )  t h e  proper  s i z e  of 
I l i h  t o  s tock  and time of  s tocking ,  (3) which spec i e s  o r  s t r a i n  t o  s tock  
i n  l akes  of  given l imnological  c h a r a c t e r i s t i c s ,  ( 4 )  product ion c o s t s  
r e l , i t i ve  t o  f i s h  s u r v i v a l  and subsequent h a r v e s t ,  and (5) sampling equipment 
L i ~ l d  techniques t o  b e t t e r  a s s e s s  f i s h  s u r v i v a l  and growth a t  var ious  l i f e  
st;*gcs.  

1'al)le 2 l i s t s  a l l  spec i e s  mentioned i n  t h i s  r e p o r t .  Table 3 gives t h e  
~~~orphcodaph ic  index f o r  s e l e c t e d  Matanuska-Susitna Valley l akes ,  and 
I :~gurc  1 i s  a map showing t h e  s tudy  area .  

I .  Surv iva l ,  growth and t o t a l  y i e l d  o f  Swanson, l ' a l a r ik ,  and Ennis s t r a i n  
rainbow t r o u t  should be determined i n  Johnson, I rene ,  Marion, Big No 
Luck and Ravine l akes .  

. Time of  d i spe r s ion  and h a b i t a t  p reference  should be determined f o r  
rainbow t r o u t  a t  time o f  s tocking  i n  Johnson Lake. 

. Swanson s t r a i n  rainbow t r o u t  should be p l an ted  i n  equal d e n s i t i e s  of  
330-550 p e r  kilogran: (150-250 p e r  pound) and 1,760-2,200 pe r  kilogram 
(800-1,000 pe r  pound) i n  Florence,  I rene ,  Reed, Tigger ,  Weiner and 
.Johnson lakes  t o  determine s u r v i v a l  of  each s tocking  s i z e .  

1 I cchniques and equipment necessary t o  determine s u r v i v a l ,  g rowt l~ ,   ti 
y ~ c l d  o f  s tocked game f i s h e s  should be developed. 

. i:osts t o  t h e  c r e e l  should be obtained f o r  f i s h  s tocked i n  stLidy l a ~ c s  
whcn ha rves t  es t imates  a r e  available. 

I .  To determine s u r v i v a l ,  growth and t o t a l  y i e l d  of  
s tocked game f i s h e s  i n  landlocked lakes  of  t h e  a r ea .  
Major a t t e n t i o n  w i l l  be  d i r e c t e d  toward eva lua t ing  
t h r e e  rainbow t r o u t  s t r a i n s  f o r  p o s s i b l e  i nc lus ion  i n  
Alaska ' s  s ta tewide  ha tchery  program. 



IJGL~ l u m b e r  S toch i i ig  S i z e  S t o c h i n g  Densit;;  C a p t u r e  \umber Catch/NeT blr. 
1,al.e S t r a i n *  S t a  Led S t o c k e d  l Y i s h / h e  ( l h )  F i s h / h n  ( a )  Date Caught By S t r a i n  

Reed 

Long 

Big So Luck 

Canoe 

I r e n e  

Keple r  

Ravine 

?Iatanuska 

K n i k  

* S t r a i n :  S  = S\,anson;  T = TLiiariL.; E = E n n i c  



I I 2. L i s t  o f  common names, s c i e n t i f i c  names and abbrev ia t ions .  

(: orrimon N arne -- S c i e n t i f i c  Name Author Abbreviation 

I<ai~ll~ow t r o u t  S a h o  gairdneri Richardson RT 

(:olio salmon Oncorhynchus k isutch (Walbawn) S S 

' l 'hl-cespine s t i ck l eback  Gasterosteus acuzeatus Linneaus ?'Srl' 



'1':lhlc 3. Morphoedaphic i n d e x  v a l u e s  f o r  s e l e c t e d  l a k e s  i n  t h e  Matan~~sk i i -  
S u s i t n a  Va l l eys  (Wats jo ld ,  1976) .  

-- -- -- - -- -- --- - - . 

I,n kc ME I * Lake b11 1 * 

- - - - --.- - --- - -- - - - - -- - - - - - - - 

1,uc1l l c  23.5 Memory 5 . .3 

i l , i r r ie t  2 1 . 3  Reed 1 . !) 
Ca~loc 18.1  Meirs .S. $1 

1 3  16 .7  Rocky - 
" I .  ,< '. I 

i c h o  15.9 C h r i s t i a n s e n  1 . 8  

Scy~no u r  14.6 Benka 1 . ? 

I: i rige r  13.3  Loon I . .i 
.Jclnct ion  13.2 South  Rol ly  1 . 2  

Kcpler 11.6  Big No Luck 1 . 1  

I r-cne 10.4 Twelve Mile 1 . ( I  

I,ong 9.4 P r a t o r  0. 9 

b i c t u r  9 . 3  Milo H l  0.  7 

K I I  i k 9.1 Chicken 0 .  5 

b1:i t ; ~ n u s k a  8 . 2  Byers 0, Pi 

F J  0 rcnce  7.6 Marion 0 .  1 

* MI 1 (morphocdaphic index)  = conductarice d i v i d e d  by mean dep th .  MI I 
g i v c s  a g r o s s  measure o f  r e l a t i v e  p o t e n t i a l  p r o d u c t i v i t y  u s e f u l  t'or 
c < ~ t e g o r i z  ing and management purposes .  ME1 v a l u e s  above 1 3  a r c  nost 
pr ,oduct ive ,  v a l u e s  below t h r e e  a r e  l e a s t  p r o d u c t i v e ,  whi le  v a l u e >  
between .3 and 13 range from modera te ly  low t o  modera te ly  h igh i n  
p r o d u c t i v i t y  (Chl upach,  1978) .  



I (To Anchorage) 

I 

r e  1 S t u d y  Lake Area o f  b la tanuska-Susi tna  V a l l e y s .  



2 .  l'o determine l imnological  condi t ions  t h a t  r e f l e c t  
t he  p roduc t iv i ty  of  s tudy lakes  of  t h e  a r ea .  

. 'To provide recommendations f o r  t h e  management of  
s tocked lakes and t o  d i r e c t  t he  course o f  f u t u r e  
s t u d i e s ,  

i . ( : I IN1 QUHS IJSEII 

!I ~ l i i r l ow  t r o u t  popula t ion  s i z e  i n  Marion, Florence,  and Long lakes  was d c t c r -  
I I , ~  ~ i ( 'd  11y Chapman's modi f ica t ion  o f  t h e  Pete-rson e s t ima to r  ( R i  cker ,  19 75) . 

c-lc:~ l a4c  capture  of  f i s h  f o r  marking purposes was conducted with f y h e  
r- 
1 3  2.\ ? > C ~ S  mcasgred 3.;' m ( 1 2  f t )  i n  length  and were 1 m (40 i n )  

I !! ~,lrnetc:- and included two 1 . 2  m X 7.6 m ( 4  f t  X 25 f t )  wings. 'Two 
- '  i . * I - .  I frames and C've a l u ~ i n m  hoops supported tllc cn t rancc  m c '  

, IL 1, f L : ~ C  iyke n e t .  1n t e rna l  t h r o a t s ,  body, and wings were of  9.5 mri l  

I .375 ~ n )  square mesh kno t l e s s  nylon. 

1\11 r , i~nbow captured were anes the t i zed  and inarked by removing t h e  adipose 
I .  blnrked Fish were then  enumerated and r e l eased  with t h e  except ion o f  
1,ong 1,ahc where length  measurements were taken.  Fish were la te r .  captureci, 
ilsing 38.1 m r, 1.8 ni (125 f t  X 6 f t )  v a r i a b l e  mesh monofilament g i l l  ne t s  
zor~~posed o f  f i v e  d i f f e r e n t  mesh s i z e s  ranging from 12.7 mm t o  50.8 lnrn 

I i', S I ri t o  .! i n )  ba r  measure. 

' ; I O I I I < L C ~ S  tclken from a  po r t ion  o f  f i s h  g i l l n e t t e d  i n  Marion Lahe were 
j)i;~cc.ci i11 a 10% fornialin s o l u t i o n  and l abe l ed  by d a t e  of capture .  
!;tom,ich contents  were l a t e r  examined t o  determine t h e  presence o r  
,ibser>ce of r e c e n t l y  p lan ted  f i n g e r l i n g  Ennis,  T a l a r i k ,  and Swanson t r o u t  
t h a t  h a d  i d c n t i f y i n g  f i n c l i p s .  

c , ~ t c l l  r : l tcs and growth of  f i s h  i n  lakes  were a l s o  determined by using 
-,:crial>le mesh g i l l  n e t s .  Nets were usua l ly  f i shed  f o r  24 hours.  

,111 f i s h  measurements were expressed i n  fork  lengths  t o  t h e  nea re s t  
c 1 l l  i meter and i n  weight t o  t h e  n e a r e s t  gram. 

:-b,insori, l ' a l a r i k ,  and Ennis s t r a i n s  of  rainbow t r o u t  f i n g e r l i n g s  stocked 
: I )  a i l  s tudy lakes  were f i r s t  anes the t i zed ,  marked a t  t h e  hatchery by 
rernoving e i t h e r  t h e  r i g h t  v e n t r a l ,  l e f t  v e n t r a l ,  o r  adipose f i n ,  then 
Iland counted i n t o  t r a n s p o r t  tanks f o r  shipment t o  each lake.  Approximately 
~ n e  month a f t e r  s tocking ,  f i s h  were captured by use of  6 .4  mm (0.25 i n )  
\ ( I U J T . ~  i, i r e  mesh minnow t r a p s  b a i t e d  with salmon eggs. In Marion and 
H!g No 1,uck lakes  some of  t h e  minnow t r a p s  used were spray pa in ted  
I r(:cll, wilile t h e  r e s t  remained t h e  o r i g i n a l  s i l v e r  co lo r .  A l l  f i s h  
L ,  l l t  urCd wcrc recorded a s  t o  co lo r  of  t h e  t r a p  and type of  marking and 
I I eil rc 1 cd5cil. 



( ; i l l  Nct Catch Rates and Growth of  Age I Rainbow Trout  

I lorcncc and Long lakes  i n  t h e  Matanuska-Susitna Valleys were chosen t o  
cu~~!l);irc su rv iva l  and growth of Swanson and Ennis rainbow t r o u t  s t r a i n s  i n  
waters of  medium p roduc t iv i ty  t h a t  con ta in  s t i c k l e b a c k ,  although i n  1978, 
SO1 hours of minnow t rapping  f a i l e d  t o  y i e l d  any s t i ck l eback  from Florence 
L'ihe, leading t o  t h e  conclusion t h a t  s t i ck l eback ,  i f  s t i l l  p r e s e n t ,  a r e  a t  
;I m~nimum. A few s t i ck l eback  had previous ly  been captured from t h e  lake  i n  
1977 .  North Jans  Lake i n  Glennal len was s e l e c t e d  t o  measure r e l a t i v e  su r -  
v lva l  and growth o f  t h e  two s t r a i n s  i n  a moderately f e r t i l e  i n t e r i o r  Alaskan 
lahe t h a t  conta ins  a remnant s tocked coho popula t ion .  North Joseph Lake 
was chosen t o  eva lua te  t r o u t  performance i n  an i n f e r t i l e  Kenai Peninsula  
lahe conta in ing  s t i ck l eback .  Morphometric d a t a  f o r  Florence,  Long, 
North .Fans, and North Joseph lakes  a r e  presented  i n  Table 4. 

( ; r  1 1  ~ i c t  ca tch  d a t a  f o r  Florence,  Long, North Jans  and North Joseph lakes 
a r e  prcsented i n  Table 5.  A comparison o f  ca tch  r a t e s  i n  t h i s  manner may 
riot bc i d e a l  because of  d i f f e r i n g  s tocking  d e n s i t i e s ,  environments, har-  
vest  r a t e s ,  f i s h  s i z e s ,  and sampling d a t e s ;  however, t h e  o v e r a l l  r e s u l t s  
i nd ica t e  t h e  Swanson s t r a i n  has a g r e a t e r  s u r v i v a l  than  t h e  Ennis s t r a i n .  
1.1111is f i s h ,  on t h e  o t h e r  hand, show s u p e r i o r  growth when compared t o  t he  
S W ; L I ~ S O I ~  a s  seen i n  Table 6.  

I'hcse r e s u l t s  confirm t h e  previous s t u d i e s  by Chlupach (1978) t h a t  showed 
ca tch  r a t e s  of  s tocked wild Alaskan t r o u t  ranged from 0.97 t o  6.69 f i s h  p e r  
g ~ l l  n e t  hour compared t o  imported domestic t r o u t  ca tch  r a t e s  o f  0.10 t o  
0 . 9 2  f i s h  pe r  hour. F i r s t  year  growth averages f o r  Alaskan t r o u t  were 
185 nun and 84 gm versus domestic t r o u t  lengths  and weights o f  224 mm 
, r r i t l  171 gni. 

I ' i  r s t  Year Surv iva l  of Rainbow Trout 

11s I d i r e c t  comparison of  su rv iva l  between wild Alaskan and domestic rainbow 
t r o u t ,  ])ol'ulation es t imates  were made f o r  Swanson and Ennis s t r a i n s  in hoth 
I , l o r e ~ ~ c e  and Long lakes  one year  a f t e r  s tocking .  

I:lorcnce Lake popula t ion  e s t ima te s  were made i n  September, 1978. Three 
) : i l l  n c t s  were f i shed  f o r  a t o t a l  o f  69 hours on September 14 t o  determine 
r e l a t i v e  su rv iva l  and f i s h  growth p r i o r  t o  fyke n e t t i n g .  This  g i l l  n e t t i n g  
r e s u l t e d  i n  a catch of 424 Swanson f i s h  and two Ennis f i s h .  

1;cj:ilming September 18 f i v e  fyke n e t s  were f i s h e d  f o r  a t o t a l  o f  485 hours 
cltci-tng which 993 Swanson t r o u t  were captured ,  adipose c l ipped ,  and r e l eased .  
No I:nnis f i s h  were taken i n  t h e  fyke n e t s .  

Sut~sequent g i l l  n e t t i n g  f o r  a t o t a l  o f  296 hours captured 613 Swanson f i s h ,  
o f  which 231 had been adipose c l ipped ,  and four  Ennis t r o u t .  The populat ion 
e s t ima te  a t  t he  95% confidence i n t e r v a l  f o r  t h e  1977 Swanson p l a n t  (adding 
in t h e  424 Swanson f i s h  caught e a r l i e r )  i s  a s  fol lows:  



Lake 
S u r f a c e  Area Flaximum Depth -- Me an I)ep ti1 * L i t t o r a l  Area*- 

ha  <a> m ( f t )  m ( f t )  Pe rcen t  

Florence 22.1 (54.6) 12.5 (41) 5.4 ( i 7 . 6 )  5 3  

Long 3 0 , l  (74.4) 16.8  (55) 8 . 0  (26.1) 2 8 

North J a n s  23.5 (58.0) 9 . 4  (31) 4.6 (15.0)  4  0  

North Joseph  23.5 (58.0) 14.6  (48) 5 .5  (18 .1 )  5 0 

* Mean depth  i s  volume d i v i d e d  by s u r f a c e  a r e a .  
**  L i t t o r a l  a r e a  i s  t h a t  p o r t i o n  o f  t h e  l a k e  l e s s  t h a n  15 f e e t  i n  dep th .  



i a l ~ l c  5 .  l ; t r>ckir lg  ;it1\1 g i  I l r icl  c n t c t ;  iirlt 7 f f , r  S i v . i ~ , ~ ~ ~ r l  nnd l i l~n i  r:l i i \hnw t r . o ~ t t  i t  r a i n s  i n  c r l c ( . t f ' r l  - t  ! I . \ \  I :>kc. ( I C  thc PI t l  . t r ~ ~ ~ ; b n  
S l i s i  t n n  V:rl lr!.c, 1 o 7 i - l R 7 8 .  

Ila t r Numhcr S t o c k i n g  S i z e  Stockjig D ~ I I ~ ~ ? , L :  ( ' ap t  1 1 1 . ~  P J I I I ~ I I P P I .  ( ; : ~ t r l i  / P ; I J ?  1 1 1  . - - -. - - - -- 
! . a t e  C t r n i n *  St ockccl S ? o r k ~ i l  r i s h / h g  ( I h )  i:if:l>/lt? ( a )  11;1 t  r ('nllf?lil R V  ' : t r a i r i  

N o r t h  .Jan< S 10/4/77 8 , 0 0 0  288 (131) 512  ( 2 0 7 )  9 / 1 4 / 7 8  I h 3  
E 10/4/ ;7  4 ,  oon 228 (104)  9 / 1 4 / 7 8  9 n.09 

N o r t h  . J o < ~ p h  S 10 /4 /77  4 , 0 0 0  288 (131) 675 (273)  1 0 / 1 0 / 7 8  30 n.h7 
F 10 /4 /77  2 ,  on0 228 ( 1 0 1 )  1 0 . 0 8  i n / 1 0 / 7 8  

* S t r a i n :  S r  Swanqon; E = k n n i q  



Tnhle 6 .  L e n p t l l - v f c i ~ l ~ t  c~ ln i l~ i :~r ic s  f o r  S\?nn+ori and Fnni 7 I-ninhow t1-nut q t  w i n s  i r i  5 ~ l ~ c t r d  ' ,l::r!i 1,:Lt .s  o f  t l ~ t ,  F l : ~ t : a n ~ ~ q l . : ~ - S ~ ~ j i  t!i:t \ ' R I  I F ~ T ,  
1978. 

Iln t e  N ~ ~ m h e r  <:apt I I T C  Nt~mhr r Length rnm -- . - - . . . - - Wc i g l i t  g111 --- -. ~ ~ ---- 
Lake S t r a i n *  Stocked  Stocked  n n t ~  Calrgh t hlrnn Rangc ( i t i )  Men11 R a i l ~ ~  ( 1 1 1  I r'. I:. * +  

F l o r e n c e  S 10 /1 /77  7,553 9 /34 /78  124 195 123-  '(,fl 90  18-1n.l 1 . 2 1  
(7 .7 )  (4 .8 -10 .2 )  (0 .20 )  (0 .04 -0 .43 )  

i- 10 /3 /77  3,666 9 /14 /78  2 296 777 364 - 190 1 . 4 5  290- 3 0 1  
( 1 1 . 6 )  ( 1 1 . 4 - 1 l . X )  ( O . R 7 )  (0 .80-0.861 

North Jans S 10 /1 /77  8, 0 0 0  9/14/711 163 222 
(8.71 

E 1 0 / 4 / 7 7  4,000 9 /11 /78  9 215 
( 9 . 6 )  

North . J o s ~ p h  S 10 /4 /77  4,000 10 /10 /78  30 2 02 
( 7 . 9 j  

E 10 /4 /77  2,000 10 /10 /78  4 298 
(11.7) 

* S : Swanson; E - Ennis  
**  C.F. = Condi t inn  F a c t o r  = 100,000 

1. 
3 W  



1'oy)ulat ion 
list  iniatc Surv iva l  

95% Confidence I n t e r v a l  
Est imates  Surv iva l  

Although no such es t imate  can be made f o r  Ennis f i s h  us ing  t h i s  method it 
may be r e l a t i v e  t o  say t h a t  i f  1,037 g i l l  n e t t e d  Swanson equal 34% o f  t h e  
es t imated  Swanson popula t ion  then  s i x  Ennis equal  34% of  t h e  Ennis popula- 
t i o n ,  which would equal  18 f i s h ,  o r  a  s u r v i v a l  o f  l e s s  than  1%. 

1:lorence Lake had r e l a t i v e l y  l i t t l e  r e c r e a t i o n a l  f i s h i n g  e f f o r t  and a  
small  remnant populat ion from a p l a n t  o f  Winthrop, Washington s t r a i n  r a i n -  
1)ol.i t r o u t  s tocked i n  1974. 

I,olq; Lake populat ion es t imates  were made i n  October,  1978. One g i l l  n e t  
was f i shed  f o r  18 hours on October 2 t o  determine r e l a t i v e  s u r v i v a l  and f i s h  
s i z e  p r i o r  t o  fyke n e t t i n g .  This  g i l l  n e t t i n g  r e s u l t e d  i n  a  ca tch  of  35 
Swmson and no Ennis f i s h .  

I<cginning October 4,  f i v e  fyke n e t s  were f i s h e d  f o r  a  t o t a l  o f  495 hours 
c l~11 .1  ng which 1,366 Swanson and one Ennis were captured,  adipose c 1 ippcd, 
;111(1 r c  leascd. 

Sut)scquent g i l l  n e t t i n g  f o r  a  t o t a l  o f  130 hours captured 440 Swanson f i s h ,  
o f  which 266 had been adipose c l ipped ,  and two unclipped Ennis t r o u t .  The 
j3opulation e s t ima te  a t  t h e  95% confidence i n t e r v a l  f o r  t h e  1977 Swanson 
p l a n t  (adding i n  35 Swanson f i s h  caught e a r l i e r )  i s  as  fol lows:  

1'ol)ulation 95% Confidence I n t e r v a l  
],st inlate Surv iva l  Est imates  -- Survival  

Although no such e s t ima te  can be made f o r  Ennis f i s h  using t h i s  method, ~t 
m a )  Ilc r e l a t i v e  t o  say t h a t  i f  475 Swanson f i s h  equal 21% of  t h e  estimated 
Swanson populat ion,  then  two Ennis f i s h  equal  21% of  t h e  Ennis populat ion 
wl l  i c h  would equal 10 f i s h ,  o r  a  s u r v i v a l  o f  l e s s  than  1%. 

Long Lake received cons iderable  f i s h i n g  p re s su re  and had a  r e l a t i v e l y  abun- 
dant populat ion of Age I1 Swanson s t r a i n  rainbow t r o u t  t h a t  were p lan ted  
i n  1976. 

G i l l  Net Catch Rates and Growth of  Age I 1  Rainbow Trout 

A com1)arison between s tocked wild Alaskan t r o u t  and domestic f i s h  a t  Age I1 
cont inues t o  show t h e  s u p e r i o r  s u r v i v a l  bu t  poorer  growth o f  Alaskan t r o u t .  
G i l l  n e t  ca tch  r a t e s  a r e  presented  i n  Table 7 ,  while  Table 8 g ives  length-  
weight da ta .  Catch r a t e s  f o r  Swanson and T a l a r i k  t r o u t  ranged from .07 t o  



'Table 7 .  S t o c k i n g  : ~ n d  p i  I1 n c t  c a t c h  ~1:it.~ for. ha? 1 1 r a i n h o k  : roll! i i i  ?rIrrf-cl c t , ! , \ \  i l i c ~  o f  t h e  Mat a r i ~ ~ < h : i - S ~ r q i  i l i a  V . i I  I ? )  4 ,  

187h-1978.  

I ) a t ~  N m h e  I- Stocking-.S&e . Stocking  . -- -- - . D ? l ~ s i t y  .- - C:+[) t i~re  N ~ ~ i n h r r  ( : a t c l i /Ne t  IIT. 
1.2 he S t r a i n t  S t n c k r d  S t o c k e d  F i 5 h / k g  ( I h l  F i s h / h a  ( I h )  I)n t r ( 'ar tgl~t  R y  S t r ; l i n  

Ravine S 10/5/76 1 ,200 499 (227) 482  (105) h / h /  78 h 1 2. i 9  
E 10/5/76 1 ,200 262 (119) 6 /6 /78  1 0. 0.1 

Long S I0/5/76 14,R00 499 (227) 736 (298)  5/24/78 1 1  2 0. 80 
F 10/5/76 7,400 262 (119) 5 /24/78  5  0. 01 



f ) ~  t c N r ~ m h c r  C a p t ~ ~ r ~  N ~ ~ m h e  r  L e l ~ g t l i  nim . - -- - We i gli t gii~ -- - - - - - . -- -. . .- -. 

l.a kc  S t  r a i n '  Stockrtl q tockrd  n a t c  Carrpht Ple:irl R n ~ l p r  ( i II ) h l r n l ~  R ; l n ~ r  ( I h )  ( ' .  1.. 

Ravine 

Marion 

S 10 /5 /76  1 4 , 8 0 0  5 / 2 1 / 7 8  112  2  20 136-376 127 20-622 1 . 1 9  
( 8 . 7 )  ( 5 . 4 - 1 4 . 8 )  ( 0 . 2 8 )  ( 0 . 0 4 - 3 . 3 7 )  

E l 1 ) / 5 / 7 6  7,400 5 / 2 4 / 7 8  5 356  312-384 6  36 400-816 1 . 4 1  
( 1 4 . 0 )  ( 1 2 . 3 - 1 5 . 1 )  (1  . 4 0 )  ( 0 . 8 8 - 1 .  R O )  

+ S = Swanson; 'r = ' I a l a r i h ;  Fi Ennis  
* + C.F.  = Condi t ion  F a c l o r  = In0 ,000  

- - - - - - - 
T 

1; 



2.119 fish per  g i l l  n e t  hour compared t o  Ennis ca tch  r a t e s  of . O 1  t o  .04 
f i s h  per  hour. Second yea r  growth averages f o r  Alaskan t r o u t  were 244 mm 
and 175 gm versus Ennis t r o u t  lengths  and weights of  327 mm and 523 gm. 

Second Year Surv iva l  of  Rainbow Trout -- 

A >  a d i r e c t  comparison o f  s u r v i v a l  a f t e r  two yea r s  between two brood s tock  
candidates  of  Alaskan rainbow t r o u t ,  popula t ion  es t imates  were made f o r  
Swanson and Ta la r ik  s t r a i n s  i n  Marion Lake. 

Marion Lake, su r f ace  a r e a  46 ha (113 a)  is  considered t o  be of  low pro- 
d u c t i v i t y  as  compared t o  o t h e r  Matanuska-Susitna Valley s tudy l akes .  I t  i s  
free of  stickleback; but  i n  a d d i t i o n  t o  t h e  rainbow t r o u t  s tocked i n  1976, 
h a s  a  small  popula t ion  of  Winthrop, Washington and Ennis,  Montana s t r a i n s  
o f  rainbow t r o u t  t h a t  were s tocked i n  1974 and 1975. Marion Lake has no 
Jcveloped pub l i c  access  s i t e  and f i s h i n g  p r e s s u r e  i s  minimal. 

Fyke n e t s  were f i shed  f o r  a  t o t a l  o f  864 hours i n  October,  1977, during 
w l l i c l ~  time 131 Swanson f i s h  and 109 Ta la r ik  f i s h  were captured,  adipose 
c t ipped ,  and r e l eased .  G i l l  n e t t i n g  i n  August, 1977, had removed 56 Swanson 
and 48 Ta la r ik  f i s h  a t  a  ca tch  p e r  n e t  hour of  2.33 and 2.00, r e s p e c t i v e l y .  
Fyke n e t s  were aga in  f i s h e d  i n  June,  1978 f o r  a  t o t a l  of 764 hours during 
which time 254 Swanson and 29 T a l a r i k  f i s h  were captured ,  adipose c l ipped  
and re leased;  70 Swanson and 7 T a l a r i k  m o r t a l i t i e s  were recorded.  
'The t o t a l  adipose c l ipped  f i s h  r e l ea sed  from t h e  October,  1977, and June,  
1378, fyke n e t t i n g  were 385 Swanson and 138 Ta la r ik  t r o u t .  

Sdbscquent g i l l  r le t t ing  i n  September, 1978, f o r  a  t o t a l  o f  2,002 hours r e -  
s u l t e d  i n  a  ca tch  of  616 Swanson f i s h ,  o f  which 102 were adipose c l ipped ,  
and 345 Ta la r ik  f i s h ,  o f  which 28 were c l ipped .  

'I'hu population es t imate  a t  t h e  95% confidence i n t e r v a l  f o r  t h e  1976 Swanson 
p l a n t  ( inc luding  126 Swanson f i s h  removed e a r l i e r )  i s  as fol lows:  

Surv iva l  
95% Confidence I n t e r v a l  
Est imates  Survi va-1 

I h e  populat ion e s t ima te  a t  t h e  95% confidence i n t e r v a l  f o r  t h e  1976 
' l a la r ik  p l a n t  ( inc luding  55 Ta la r ik  f i s h  removed e a r l i e r )  i s  a s  fol lows:  

Surv iva l  
95% Confidence I n t e r v a l  
Est imates  Survi val 



.4 ~ w l ) u l a t i o n  e s t ima te  was made by Chlupach (1976) i n  Marion Lake f o r  Age I 
don~es t i c  Winthrop, Washington and Ennis, Montana s t r a i n  rainbow t r o u t  which 
had becn s tocked a t  a dens i ty  s i m i l a r  t o  t h a t  o f  t h e  1976 Swanson and Ta la r ik  
p l a n t .  Winthrop f i s h  had a popula t ion  e s t ima te  a t  t h e  95% confidence l e v e l  
o f  1,158 and a range of  835-2,161, r ep re sen t ing  a s u r v i v a l  o f  7% wi th  an 
i n t e r v a l  o f  5%-13%. The popula t ion  e s t ima te  a t  t h e  95% confidence l e v e l  
i 'o~. 1:ilnis t r o u t  was 491 with a range of  278-720, r ep re sen t ing  a s u r v i v a l  of  
ll':, with an i n t e r v a l  of  6%-16%. 

bliilnow Trapping of Introduced Rainbow Trout  F inger l ings  

Millnow t rapping  approximately one month a f t e r  s tocking  equal numbers of 
Swanson, T a l a r i k ,  and Ennis f i n g e r l i n g s  i n  f i v e  s tudy  lakes  suggested a 
g r e a t e r  i n i t i a l  s u r v i v a l  o f  Swanson f i s h  than  e i t h e r  Ta la r ik  o r  Ennis f i s h .  
1111 f i v e  lakes  had remnant popula t ions  o f  o l d e r  s tocked rainbow t r o u t  and 
I%ig N o  Luck Lake a l s o  contained s t i ck l eback .  Stocking and minnow t r a p  catch 
data  a r e  presented i n  Table 9. 

'i'hcsc r e s u l t s  tend t o  support  f i nd ings  by Peckham (1974 and 1975) of low 
~ n l t i a l  s u r v i v a l s  of s tocked imported domestic rainbow t r o u t .  Peckham 
repor ted  a s u r v i v a l  es t imate  o f  26% f o r  Age 0 Ennis s t r a i n  rainbow t r o u t  
two a~onths a f t e r  s toching  and repor ted  a s u r v i v a l  e s t ima te  of  18% 
I ' o r  Agc 0 Winthrop s t r a i n  rainbow t r o u t  two months a f t e r  s tocking .  

When green and s i l v e r  minnow t r a p s  were f i shed  i n  t h e  same lake  t h e  green 
inirinow t r a p s  caught much h igher  numbers o f  rainbow f i n g e r l i n g s  pe r  t r a p  
hour.  I n  Big No Luck Lake s i l v e r  t r a p s  f i s h e d  f o r  936 hours and caught 47 
f'ish i'or a ca tch  r a t e  of  .050 while  green t r a p s  f i s h e d  f o r  456 hours caught 
70 f i s h  f o r  a ca tch  pe r  hour o f  0.167, o r  t h r e e  t imes a s  g r e a t  a r a t e .  In 
hlarion Lake s i l v e r  t r a p s  f i s h e d  f o r  612 hours ,  caught 24 f i s h  f o r  a catch 
I)cr hour of  .039, while green t r a p s  f i s h e d  f o r  127.5 hours caught 77 f i s h  
t ' c ? ~  a ca tch  pe r  t r a p  hour of  0.604, o r  15 times a s  g r e a t  a r a t e .  

[:or. comparative purposes minnow t r a p s  were a l s o  f i shed  i n  r e a r i n g  ponds a t  
t h c  Fort Richardson Hatchery. Both Swanson and Ennis f i s h  r e a d i l y  en tered  
I ~ a i t c d  minnow ' t raps with no s u b s t a n t i a l  d i f f e r e n c e  between t h e  catch pe r  
h o u r  of '  s i l v e r  t r a p s  and green t r a p s .  

Itai nl~ow Preda tor  and Prey Rela t ionships  : 

Ston~ach contents  o f  g i l l n e t t e d  two-year-old Swanson and T a l a r i k  rainbow 
t r o u t  revealed a d i sp ropor t iona te ly  high percentage of  i d e n t i f i a b l e  newly 
~ ' l a n t e d  rainbow f i n g e r l i n g s  of  t h e  Ennis s t r a i n .  S i zes  f o r  Age IS Marion 
1,ahe f i s h  a r e  presented  i n  Table 8 and s i z e s  f o r  introduced f i n g e r l i n g s  
drc ])resented i n  Table 9. 

On September 11, 1978 a t o t a l  o f  4,560 l e f t  v e n t r a l  c l i p  Swanson, 3,825 
r i g h t  v e n t r a l  c l i p  T a l a r i k ,  and 4,336 adipose c l i p  Ennis rainbow t r o u t  
f i n g e r l i n g s  were s tocked i n  Marion Lake from one access  p o i n t .  Findings of  
predat ion of  rainbow f i n g e r l i n g s  by Age I 1  t r o u t  a r e  presented  i n  Table 10. 



T a b l e  9 .  S t o c k i n g  and ininnos t r a ; ;  c a t c h  data .  f o r  Age 0 ra inbow t r o u t  i n  s e l e c t e d  s t u d y  1:1kcs o f  t h e  blatanasL.:i-Susitna 
V a l l e y s ,  1978.  

Da te  Number S t o c k i n g  S i z e  S t o c k i n g  Der l s i ty  ( ' a p t a r e  Nuiilber Catch/ 'rrcip llr. 
Lake S t r a i n *  S t o c k e d  S t o c k e d  F i s h / k g  ( l b )  F i s h / h a  ( a )  Da te  Caught By S t r a i n  

J o h n s o n  S 9/  7/78 4 , 0 0 0  467 ( 2 1 3 )  10/4 /78  457 0 .374  
T 9 / 7 / 7 8  4 ,000  416 (189) 736 (298) 10 /4 /78  8 8 11.075 
E 9 / 7 / 7 8  4 ,000  361 (164) 10 /4 /78  24 0.021 

I r e n e  S $1/5/78 1 ,200  467 (213) 10 /9 /78  6 6 0.096 
T 9 / 5 / 7 8  1 , 2 0 0  416 (189) 494 (200) 2 1 0 . 0 5 0  1 0 / 9 / 7 8  
E 9 /5 /78  1 ,200  361 (164) 10 /9 /  78 6 0.009 

Marion S 9 / 1 1 / 7 8  4 ,560  546 (248) 10 /11 /78  101 0.121 
'T 9 / 1 1 / 7 8  3 ,825  396 (180) 279 (113)  1 0 / 1 1 / 7 8 .  6  3 0.0,6 
E 9 /11 /78  4 ,335  299 (1.16) 10 /11 /78  5 0 .006  

Big No Luck S 9 / 6 / 7 8  2,250 467 (213) 16 /12 /78  8 0  0.057 
T 9 /6 /78  2,250 416 (189) 245 (99)  10 /12 /78  3 7 0.027 
E 9 / 6 / 7 8  2,250 361 (164) 10 /12 /78  6 0.004 

Ravine  S 9 / 5 / 7 8  800 467 (213) 10 /10 /78  20 0.056 
T 9 /5 /78  SO0 316 (189) 494 (200)  1 0 / 1 0 / 7 8  1 9  0 .026  
E 9 / 5 / 7 8  800 361 (164) 1 0 / 1 0 / 7 8  1 0.001 

* S = Swanson; T = T a l a r i k ;  E = E n n i s  



10. I ' r c d 3 t ~ o n  o f  rainbai,.  t , .out  t ' i r i g c r l i n g s  by Age 11 Si;nnson and  T a l ' i r i k  r a i n b o h  t r o u t  s t r a i n s  i l l  'I2rio:l 
Lnhe, 1978.  

N u ~ b e r  Stol!:n<i!s Nunlber o f  Stolnachs Number o f  F i n g e r l i n g s  Consumed T o t a l  
S t r a i n  G i l l - n e t t e d  C l ~ e c h e ~ i  C o n t a i n i n g  F i s h  S* T* E * ? * *  F i n g e r l i n g s  

Swanson 221 93  

T a l a r i k  125  5 2 
- -- 

Tot a1  s 346 145 2 6 0 1  1 2  3 0 43  

* S  = Swanson; 1' = T a l a r i k ;  k = E n n i s  
* *  ? = U n i d e n t i f i a b l e  



blar i~b11 Lake conta ins  a  popula t ion  of approx-imately 4,138 two-year-old 
Swanson and Ta la r ik  rainbow t r o u t  of  which 59% (2,432) a r e  Swanson. 
5~wanson f i s h  represented  64q0 (221) of  t h e  t-rout g i l l n e t t e d  between 
:;q>teml)er 11 and September 14, 1978. S ix ty - fou r  percent  (93) of  t h e  
:,tomachs checked were Swanson. Eighty-one percent  (21) o f  t h e  stomachs 
i ,111tr~ining f i s h  were Swanson. Seventy-nine percent  (34) o f  t h e  f i n g e r l i n g s  
werP>: ~consuned by Swanson. Ninety-two percent  (12) o f  t h e  i d e n t i f i a b l e  
l ' i nge r l i~ igs  consumed were Ennis, 8% (1) Tal i i r ik ,  and no Swanson. 'This 
may imply t h a t  o f  t h e  t h r e e  s t r a i n s  p l an ted ,  Swanson a r e  t h e  l e a s t  
vulnerable  t o  preda t ion  and a s  a d u l t s  Swanson f i s h  a r e  more aggress ive  
~ ' i s i i v o r o u s  feeders  than  Ta la r ik  f i s h ,  which could be two reasons why 
:;w;~nson s t r a i n  rainbow t r o u t  have c o n s i s t a n t l y  exh ib i t ed  b e t t e r  su rv iva l  
tl1,in ' i a l a r i h  o r  Ennis f i s h .  

i2ithough t h i s  cursory i n v e s t i g a t i o n  may not  accu ra t e ly  r e f l e c t  p reda tor -  
p r e y  r e l a t i o n s h i p s  f o r  a d u l t  and juven i l e  t r o u t ,  it does, however, 
I 1il:strnte t h e  need f o r  add i t i ona l  research  i n t o  t h i s  important s u b j c c t .  
i :  t i ~ c  s t o m ~ c h  samples from g i l l n e t t e d  Marion Lakc t r o u t  r cp rc scn t  t h c  
1)x 'eJ~t  Lon s a t e  of t h e  o v e r a l l  a d u l t  popula t ion ,  i t  appears p o s s i b l c  t h a t  
, ~ l ~ o u t  26'; of t he  Ennis F inger l ings  were consumed during t h e  4  days 

f o 1 l ow ing i ~ l t r o d u c t i o n .  'I'his p o s s i b i l i t y  ga ins  added support  when one 
c:onsidcrs t h a t  minnow t rapping  one month l a t e r  i nd ica t ed  s u b s t a n t i a l l y  
tcwer Lnnis t r o u t  than expected (Table 9) .  

( J 1 i Uet Sampling Bias : 

( i i l  n e t s  jdcscribed i n  t h e  techniques sec t ion )  caught none of  a known 
.=:ilnplc O E  136-155 mnl (5.4-6.1 i n )  f i s h  a v a i l a b l e  f o r  g i l l  n e t t i n g  in  
' ong Lake. 

[)kc. riets and g i l l  n e t s  were both f i shed  i n  Long Lake during October,  
1978.  A l l  Fish captured were enumerated and fork  lengths  recorded. 
l s s h  captured i n  fyke n e t s  were adipose c l ipped  and r e l eased .  A l l  f i s h  
-11bsccluentlp captured i n  g i l l  n e t s  were r e t a ined .  Figure 2 shows t h e  
i .cs~llt-s dt '  t h e  sample n e t t i n g s .  Data i n d i c a t e  g i l l  n e t s  were s e l e c t i v c  
, ~ ! , a ~ r i ~ , t  t r o u t  s i z e  ranges of 136-165 mm (5.4-6,s i n )  and y i e lded  a  Incan 

6 1 !lo I I ~  I 7.7 i n )  wlille t h e  fyke n e t s  tended t o  more evenly samplc 
I J , ~ L  1:rhlc t ' l s h  i n  t h e  s i z e  ranges of 96-295 mm (3.8-11.6 i n )  and y ie lded  

,I  mean of L i3 mm ( 6 .  8 i n )  . 

Lrlgel (1972) repor ted  t h a t  e r r o r s  i n  recording growth and abundance of  . - 
' 1.h po l~u la t ions  appear t o  be a s soc i a t ed  wi th  t h e  s e l e c t i v i t y  of  v a r i a b l e  
~ , ~ c s h  n e t s  where sma l l e r  mesh s i z e s  have lower ca tch  e f f i c i e n c i e s  than 
tlte l a rge r  ~neshes.  Watsjold (1975) found a. l ack  o f  b i a s  o f  g i l l  n e t s  on 
i'isl? popu la t lo~ i s  conta in ing  only l a r g e r  f i s h  but  a  d e f i n i t e  d i f f e r e n c e  
.,I sanp 1 i n g  e f f i c i e n c i e s  dn smal Ler f i s h  anlong g i l l  n e t s  with var ious  
i I(~[;II si-,cs and monofilament diameters .  

I<,LI nhow ['rout 1:inclipping : 

i*irlclipping of  rainbow t r o u t  f i n g e r l i n g s  took p l ace  a t  t h e  For t  Richardson 
~ ~ t l  S h i p  Creeh h a t c h e r i e s  i n  August, 1978, i n  p repa ra t ion  f o r  s tocking  
:, l L ~ , t  cd Mat~rnuska-Susitn: Valley s tudy l akes .  Approximately 5 dn).s 
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with four  people c l i pp ing  and one person coord ina t ing  opera t ions  were ex- 
pcnded t o  f i n c l i p  38,000 rainbow t r o u t  f i n g e r l i n g s  ranging i n  s i z e  from 
116 t o  554 pe r  kilogram (189 t o  252 p e r  pound). Another 5 days with 
t h r e e  people were spent  hand counting c l ipped  f i s h  i n t o  hatchery t rucks  
ard stocking s e l e c t e d  s tudy  l akes .  

I 'h l r teen thousand Swanson s t r a i n  rainbow t r o u t  f i n g e r l i n g s  averaging 554 
p e r  kilogram (252 pe r  pound) were l e f t  v e n t r a l  c l ipped  and scor ing  ind ica t ed  
orily 2"" of t h e  c l i p s  had a  50% o r  g r e a t e r  chance f o r  regrowth. For 12,500 
'1 '~llarik f i s h  averaging 416 pe r  kilogram (189 pe r  pound) 5% o f  t h e  r i g h t  
v e n t r a l  c l i p s  had a  50% o r  g r e a t e r  chance f o r  regrowth, and f o r  12,500 k m ~ i s  
averaging 506 pe r  kilogram (230 p e r  pound) l e s s  than  1% o f  t h e  adipose c l i p s  
had a 50'0 o r  g r e a t e r  chance f o r  regrowth. 

11 was noted during t h e  c l ipp ing  process  t h a t  many o f  t h e  rainbow t r o u t  
f i nge r l i ngs  had t h r e e  v e n t r a l  f i n s .  A subsequent sample of  Swanson s t r a i n  
\liowcd t h a t  '3.9': (386) o f  3,916 checked had t r i p l e  v e n t r a l  f i n s ,  0.7':) ( I )  ot 
bOO Ta la r ik s  had t r i p l e  v e n t r a l  f i n s ,  and 7.0% (42) of  600 Ennis exami~icd 
had t r i p l e  v e n t r a l  f i n s .  Most e x t e r n a l  anomalies, such as  mu l t ip l e  f i n s ,  
a r e  caused by mechanical i n j u r y  during t h e  egg s t a g e ,  according t o  Dr. Gall 
Geriet ic is t  Department o f  Animal Science,  Univers i ty  of  C a l i f o r n i a ,  Davi s  , 
(personal  communication). 
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